Effect of phospholipid:protein ratio on the state of aggregation of the (Ca2+-Mg2+)-ATPase.
The organization of the (Ca2+-Mg2+)-ATPase has been studied in reconstituted systems by fluorescence polarization of the ATPase labeled with fluorescein isothiocyanate (FITC) and resonance energy transfer between ATPase labeled with FITC and with eosin isothiocyanate (EITC). The fluorescence polarization of FITC-ATPase was found to decrease with increasing labeling ratio FITC:ATPase, indicating depolarization as a result of resonance energy transfer between ATPase molecules. Fluorescence polarization was, however, independent of the molar ratio of phospholipid to protein above a molar ratio of 50:1. Resonance energy transfer between FITC-ATPase and EITC-ATPase was also found to be independent of phospholipid:protein ratio. It is suggested therefore that the ATPase is not randomly distributed in the plane of the membrane but rather forms ordered clusters (probably rows of monomers or dimers) on the fluorescence time scale (nanoseconds) even in the presence of a large excess of phospholipid. This organization within the membrane is dependent both on the chemical structure of the phospholipid and on its physical phase.